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TABLE 4.—Mean aliitudes and temperatures of significant points identifiable as tropopauses during December 1939, classified according to the
otential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified. (Based on radiosonde observations)}—

ontinued
Phoenix, Arlz. 8t. Louis, Mo. San Antonio, Tex. Sault Ste. Marie, Mich. Spokane, Wash.
Potential temperatures, °A. _ | Mean | Mean _ | Mean | Mean | Mean | Mean Mean | Mean Mean | Mean
’ 1;2;’:)’1- altitude| teinper- Iﬁle‘ff,’f altitude|temper- %‘;},"ﬁf altitude|temper- Egmo} altitude|teraper- ?)Xel;’f)lf altitude|temper-
cases | ) | e | il | ) |t | s | g e | ks | (e ) st | P | (e | apure
- 2 g 6| —4L5 —36.0
1 7.7 | —44.0 6 7.9} —40.2 —41. 4
7 9.1 ] —48.0 13 9.1 —&0.2 —40.4
19 10.2 | -51.5 17 10.3 } —54.1 -56.1
18 11.2 | —86.3 10 1.7 { —60.5 -50.8
10 12.5 | —60.1 3] 11.7 } —=58.5 —63.0
3 13.5 | —65.3 1 13.1 § —6L0 ] 5| 131} —6L4 | oo i
9 14,6 | —68.4 2 13. g —35.5 —~63.0
2 15.4 | =70.56 3 14.7 | —604.3 —63.3
10 }g:l5 —73.3 2 144 —-60.0 10| 157 -653| 1} 14.0| —58.0 oo o|ecoomoolaaan oo
5 .3 | —T0.8 [ce oo RIS IS T8 ARy 0281 IR [N S IR AR I
400-409 3! 169703 6| 159 | —62.7 —54.0
Weighted means__________ ..o [eaaa 125 | —50.8 [ocoocee 11.0 | —55.3 -51.7
Mean potential tamperature °A. (welghted)......... 347.5 336.1 356.0 315.0 3.2
LATE REPORTS FOR SAN ANTONIO, TEX.
July 1939 Aug. 1939 Sept. 1939 Oct. 1930
Patential temperatures, °A. Mean al- Mean al- Tan Mean al- Mean al-
’ Nnmber tlll;ude tgg‘egg,_ Number | titude t(l}é!el;ollr. Number | titude tggﬁ‘)‘;_ Number | titude tg\gle;?eur-
of cases D(Jusl} ature °C.| Of cases élk!;:% atare SC. of cases é‘k?; ature St | Of cuses é]lu;n} ature °C.
320-320 i ciccaemecemmmmea | mmmmmmeme e e e e e 3 9.0 -38.0
830339 e cmmmcmcmccamecmcesacemcamfamcacmo e ammamccmc e 2 11.2 —49.0 1 10.4 —41.0 10 11.0 —49.6
B40-349. - e ciceeceiianana 3 11.4 —46.0 ] 12.3 -53.3 § 11.9 —563.4 14 12.1 —-583.7
3508359 - e icccmmemmmammane——emeacee. 11 13.7 —62.0 12 13.8 —64,3 17 13.6 —62.1 13.9 —64.1
60369 e iccacmmemenaan 10 14.8 ~66.3 15 14.9 -66. 1 12 14,7 —067.3 11 14.6 —06.4
F70-379 . et mmmmm——a——— 14 15.6 —68. 4 8 15.6 —-69.1 7 15.5 —70.3 16 15.6 =70.5
380-359 11 16.4 —70.9 15 16.3 -70.9 12 16.0 —70.9 7 16.2 -70.8
390-399 [(] 17.1 -72.5 4 17.1 —-72.0 5 16.9 -72.4 5 17.1 —72.8
400-409___ 4 17.6 —70.2 3 17.3 —-70.3 7 17. 4 -72.0 3 17.2 -72.0
‘Weighted 15.3 —-06.8 | ...._.. 15.0 —66.1 |_._.__._.. 14.8 ~65.8 |eeeaa 14.0 —62.5
Mean potential temperature °A. (welghted)......... 372.9 369.8 368.9 361.5

AEROLOGICAL OBSERVATIONS FOR THE YEAR 1939

[Aerological Division, D. M. LitTLE in charge]

By B. Francis DasHIELL

An increase in the use of radiosondes for obtaining obser- the 5 p. m., 75th meridian time, observations. This was
vations of pressure, temperature and humidity in the upper an increase of 12 stations over those in operation at the
air was one of the outstanding features of the aerological beginning of the year. During 1939 pilot-balloon obser-
work of the Weather Bureau during 1939. At the close vations formerly made at Cleveland were transferred to
of the year radiosonde observations were being made Akron, Ohio; Vicksburg to Jackson, Miss.; Fort Worth
daily at 25 stations of the Weather Bureau, 3 of the United to Dallas, Tex.; and Floyd Bennett Field to the New
States Navy, and 1 of the Army. Airplane meteorological York City airport. New pilot-balloon stations were
flights were conducted by the Navy at 6 stations. Valuable opened during 1939 at Birmingham, Ala.; Butte, Mont.;
radiosonde data were obtained during the 1939 hurricane Camden, N. J.; Des Moines, Iowa; Elking, W. Va.; Elmira,
geason at San Juan, P. R., and Swan Island. Special ob- N. Y.; Hartford, Conn.; Little Rock, Ark.; Louisville,
servations were also made by radiosonde at Boston, Ky.; Milwaukee, Wis.; Mobile, Ala.; Pueblo, Colo.;
Mass., and St. Georges, Bermuda, under the direction of Rapid City, S. Dak.; San Antonio, Tex.; Springfield,
the Massachusetts Institute of Technology, and by the Mo.; and Toledo, Ohio.

United States Coast Guard when on duty at Halifax, A monthly series of flights by sounding balloons carry-
Nova Scotia, and at sea in a patrol area extending from ing recording meteorographs, checked by two theodolite
latitudes 40° to 44° N. and longitudes 47° to 53° W. observations, was conducted at Omaha, Nebr., during
Mean pressures, temperatures and humidities, computed the month of April in accordance with the international
from the above data, have been published regularly in the program.

MonTtHLY WEATHER REVIEW. The work of reducing all existing Weather Bureau pilot-

Pilot-balloon observations of wind directions and ve- balloon observations to punch cards was completed by the
locities were being made 4 times daily at 98 Weather Works Progress Administration at its special cooperative
Bureau stations in the United States proper, at 4 in Weather Bureau project in New Orleans, La. At the
Alaska, and 1 in Puerto Rico. All of the above stations, close of the year approximately one million individual
with the exception of 2 in Alaska, substituted helium gas flights had been reduced to cards, and the data are being
for hydrogen on July 1, 1939. A selected group of 27 summarized and combined in quickly available forms.
stations, where afternoon visibilities were unusually In the upper air, at 1.5, 3, 4, and 5 kilometers, where
favorabie, have been using 100-gram pilot balloons for observations were made both by airplanes and radiosondes,
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the lowest annual mean barometric pressure in the
United States prevailed throughout the year over Sault
Ste. Marie, Mich. This also occurred at all higher levels.
Highest pressure occurred generally throughout the South,
but particularly over Pensacola and Miami, Fla. These
annual means are shown in table 1.

Mean relative humidity was highest over Sault Ste.
Marie, Mich., at all levels; and lowest over El Paso, Tex.,
up to 2.5 kilometers; over San Diego, Calif., to 5 kilo-
meters; and over Oakland, Calif., up to 7 kilometers.

The lowest annual mean temperatures for the year were
recorded over Sault Ste. Marie, Mich., at 1.5, 3, 4, and 5
kilometers, while the highest were over El Paso, Tex., at
1.5 and 3 kilometers, and Pensacolsa, Fla., at 4 and 5 kilo-
meters. In the levels above 5 kilometers, Sault Ste.
Marine, Mich., continued to be the coldest station up to 11
kilometers, then Nashville, Tenn., became colder at all
subsequent levels. Sault Ste. Marie, Mich., which was the
coldest below 11 kilometers, became the warmest above 12
kilometers. The lowest annual mean temperature for
1939 was —65.7° C. over Nashville, Tenn., at 17
kilometers.

At stations having one year of radiosonde records it
was found that the individual minimum temperatures
noted in the higher levels occurred during different months.
However, many low temperatures of interest were ob-
served over several of the newer radiosonde stations. The
lowest individual minimum temperatures recorded by
radiosonde were —85.1° C. in October and —83.3° C.
in August over Swan Island. Other extremely low temper-
tures occurred in October over San Juan, P. R. (—81.3°C.)
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Atlanta, Ga. (—80.6° C.), and Charleston, S. C.
(—80.5° C.).

With the expansion of radiosonde activities it has been
possible to make a comprehensive survey of the upper-air
levels at which miean freezing temperatures (0° C.)
occurred during 1939. This level reached its maximum
altitude during the summer (July) sloping upward from
3,550 meters at Seattle, Wash., to 5,140 meters over
San Antonio, Tex., and 5,120 meters over Pensacola,
Fla. During winter (January) freezing temperatures or
lower occurred at the surface at most northern stations,
but in the South (Pensacola, Fla.) the monthly mean
freezing level was located at 3,440 meters. A compilation
of these monthly levels for all stations is shown in table 4.

During each month of the year resultant wind directions
and velocities were computed for all stations in the United
States at 1.5 and 3 kilometers (5 a. m.), and 4 and 5
kilometers (5 p. m.). These have been shown on charts
which were published monthly. In addition, monthly
wind resultants (based on 5 p. m., 75th meridian time
observations) have been computed and published for all
levels at 39 stations.

An annual summary of the 5 p. m. winds is shown in
table 2. Individual maximum velocities reported for the
different sections of the country during the year are shown
in table 3. In several instances these have been very
high, and a velocity of 95.5 meters per second (214 miles
per hour) recorded at 8.4 kilometers over Albuquerque,
N. Mex., on the 14th of January, was the highest ever
obtained by pilot balloons in the upper air.

TABLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Centigrade, and relative humidities in percent, obtained
by airplanes and radiosondes during year 1939

Stations and elevations in meters above sea level
Billings, Mont, El Paso, Tex. Lakeburst, N. J.} Nashville, Tenn, Norfolk, Va.l Oagkland, Calif, Oklahoma City, Okla.
1,089 m.) (1,193 m.) (39 m.) (180 m.) (i0m.) (2m.) (391 m.)
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8.7 4996 12.4 | 80 |270 (1,019 13.3 | 82 |363 |1,017 10.9 | 84 (361 | 97 12.8 70
9.5 459 13.5 | 71 |270 P61 13.9 | 64 (362 959 1.9 | 74 [360 | 957 13.9 [+,
7.6 04 il.a | 69 1270 06 11.4 | 60 j362 403 13.2 | 46 (360 | 903 14.2 57
5,7 851 9.3 | 68 |270 853 R0 | 59 |362 &51 11.5 | 48 (360 | 851 12.2 53
3.6 801 7.1 | 63 |269 803 6.6 | 56 [363 S0t 9.1 ] 43 (361 | 801 9.7 51
1.3 754 4.8 | 59 |269 755 4.1 | A3 (303 754 f.4 | 41 |361 | 754 7.0 50
1.2 708 2.4 | 56 |268 710 1.4 | 50 (363 709 3.5 | 39 (361 | 709 4.2 48
6.4 626 —2.9 | 51 {263 026 —4.2 | 44 |360 626 —2.6 | 37 1358 | 628 -1.8 46
. 551 -8.8 Y —10.6 | 41 (360 551 —9.0 | 37 13565 | £52 —8.1 43
483 .9 . ; 434 | —15.8 1 35 (353 [ 484 | —14.7 1 40
423 .7 423 | —923.0 | 34 351 | 424 | —2L.5 38
368 5.7 368 | —30.8 [ 31 {344 | 389 | —28.6 37
320 .9 . 319 | —38.2 |33 j338 | 320 | —8A.R |....
276 .1 27 —45.4 |..._|333 | 27 —43.0 {._
238 9.6 |- 286 | —51.7 }._-.(322 | 238 | —49.6 |._
204 5.0 |- 202 | —56.3 .31 | 204 | —54.6 |.
174 7 173 | —58.7 _1296 ) 174 | —588.2 |
148 147 5 R
128 125 X
107 106 3.
1] 4o .
JRPRES PP SO PN RPN RIS BUSIPIY . - PR DR - of----|199 i Bt 7 W DU D S S, I

See footnotes at end of table.
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TaBLE 1.—Mean free-air barometric pressure in millibars, temperature in degrees Ceniigrade, and relative humidites in percent, oblained
by airplanes and radiosondes during year 1959—Continued

Stations and elevations in meters above sea level
Omaha, Nebr. Pearl Harbor, T. H. Pensacola, Fla. San Diego, Calif. S. Ste. Marie, Mich. Spokane, Wash, Washington, D, C.
(301 m.) (6m,)1 (24 m.) 1 (19 m.)! (221 m.) (598 m.) (7m.)
Altitude
enron |8 s lg,! 5 |4 5 |4 5 g Py 5 |2 :
mean sea ) © =) @ = @ S ™ g |E oy @ ERCE] < S m @ =
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BE1 8| g |ST|ER| £ |8 |=T|85| & |5 |=T|8%| £ | &8 |ST(EF| &) E \2TIE® 2| & |2EE B | B |®
) ° {57 <o |2 w| 8 T |< 4 3 |eo (2% 2 [ < =% & (5] < 4 5] >
Zz & & |= |=a a | B R |= - BT = AlElelzlal & 22 l&a] & |22 | A& & |
980 8.6 |73 |365|1,016 | 21.6 | 81 | 318 |1,018 { 18.8 | 87 | 344 (1,014 | 15.0 | 80 |363 | 988 1.7 1 89 1358 | 947 6.8 { 73 |339 {1,017 10.8 | 80
957 9.9 | 66 | 365 960 | 19.8 | 77 | 318 962 T 0 | 344 858 | 1650 [ 71 (363 | us4 2.4 {88 ||l _._-|339 959 10.3 69
901 9.7 | 59 | 365 006 | 16,3 [ 80 [ 318 | 80T | 15.6 | 65 [ 344 | 903 | 15.6 | 58 (363 | S07 1.5 | 81 |358 | 902 9.1 | 61 |339 | 903 8.6 | 66
848 8.1|55]365, 854 | 13.6 |77 | 318 | BH5 | 13.3 | 61 | 344 | 851 | 14.4 | 48 (363 | 843 —~0.1 | 78 {357 | 848 6.8 57 |339 | 850 6.5 64
798 57| 531365 804 (120 | 63 ] 318 | 805 | 11.2 ) 65 | 344 | 802 | 12.3 | 42 363 | 792 —2.11[75)357 | 798 3.5 | 58 (339 [ 799 4.6 62
2,500 780 3.0} 52365 767 | 10.6 | 46 | 318 | 758 | 8.9 ;50 | 344 | V55| 9.5 | 39 |363 { 743 —4.2 | 71 1354 | 750 0.2 159|338 | 751 2.2 60
3,000 705 0.2 151|365 713 8.4 1371318 714 6.5 46 (344 | 710 6.5 [ 36 (363 | 697 —6.4 1681353 | 704 ~3.0 | 59 (336 | 706 —0.3 | 58
4,000 360 | 622 —5.8 | 50 | 363 631 2.9 |28 |318 | 631 0.7 |42 ] 333 625 | 0.0} 34 |358 | 613 | —11.9 | 64 1347 | 620 ~4.0 { 56 1335 | 622 —5.3| 85
5,000 547 | «~12.2 1 49 || |- .-} 252 566 [—5.3 | 42§ . |.._._. __. 1365 1 A7t —17.8 1 61 1319 | 544 | —15.3 | 54 1334 | 547 | —10.90 | 52
6,000 479 .9 4. 2 R
7,000 418 5.0 .2
3,000, 363 . 4 .1
9,000 348 | 314 .5 '8
10,000 343 | 271 .7 6
11,000. 339 | 233 .8 1
12,000 332 | 199 . 4 1
13,000 322 | 170 .8 ‘0
14,000 200 | 145 .4 .6
15,000_ 200 | 123 .0 .8
16,000. 265 | 105 4 . 4
17,000 222 | 89 A% 25 RPN (SUURPR PURPRRUONS IPUPRUR (RPUSS PIOUUPURS PRpIRre FORNUUY PUNORUN SRUPUPRNY PRPRIpRvn) PRUPUNPUN JRPRIPN JIORR NP PO
Stations and elevations in meters above sea level Stations and elevations in meters above sea level
Coao Solo, C. Z.11 (15 m.) Seattle, Wash.13 (10 m.) . Coco Solo, C. Z.1 1 (15 m.) Seattle, Wash.12 (10 m.)
Altitude (meters) Altitude (meters)
mean sea level mean sea level
Num- Tem- | Bela- | Num- Tem. | Rela- Num- Tem- | Rels- | Num- Tem- | Rela-
ber of | Pres- ra- tive | berof ; Pres- ora- tive ber of | Pres- era- |, tive ter of | Pres- ra- |, tive
obser- | sure | B8 | humid-| obser- | sure | REr% | humid- obser- | ‘sure ; ReTS | humid:| obser- | ‘sure | P | humid-
vations ity |vations ity vations ity |vations ity
296 1,011 25.6 244 1,018 1.8 74 284 504 18.1 75 211 800 3.1 b8
266 957 23.3 88 244 980 9.2 73 276 758 14. 4 62 196 751 0.7 52
285 904 20.7 86 244 904 7.6 64 272 715 12.3 54 190 706 —18 47
291 853 18.3 82 218 850 5.6 61 246 834 6.8 52 174 621 -7.7 45

1 Navy.
1 Ye:gy means based on 11 months. Month of December not included due to insuficient number of ohservations.

TaBLE 2.—Free-air resultant winds based on pilot-balloon observations made near 6 p. m. (E. 8. T.) during 1939
{Directions given in degrees from north (N =360°, E =90°, 8=180°, W =270°)—rvelocities in meters per second]

Abllene, Albuquer- Atlanta, Billings, Bolse, |New York,| Browns- Buffalo, Burling- Charles- | Cheyenne, | Chicago, Cincln-
Tex. N. Mex Ga. Mont. N. Y. ville, Tex. N.Y. ton, Vt. | ton, 8. C. Wyo. 111 nati, Ohio
(637 m.) ' K (302 m.) (1,095 m.) | (850 m.) (15 m.) {7m.) (220 m.) (132 m.) (18 m.) (1,873 m.) | (192 m.) (157 m.)

Altitude (meters) (1,55¢ m.)
m.s. L
Di- | Ve- | Di- | Ve-| Di- | Ve-| Di- | Ve-| Di- | Vo- | Di- | Ve- | Di- | Ve- | Di- | Ve- | Di- | Ve- | Di- | Ve- | Di- | Ve-| Di- | Ve-| Di- | Ve-
rec- | loe- | rec- | loc- | ree- | loc- | rec- | Joe- | rec- |loe- | ree- | loc- | rec- | loe- | rec- | loe- | ree- | loc- | rec- | loc- | ree- |loe- | rec- | loc- | rec- | loc-
tlon | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tlon | ity | tiom | ity | tlon | ity
e o - o -] ° o o o o o o k]
189%%2 1.9 200%9) 1.6 28136 2,0| 206%8| 2.0f 247%36| 2,2| 12540 3.8| 254M7 3.2 24634 1.0 . 246331 1.5 24838 1.7
___________ 270480 2.0|___|._.__|o..___f.....1 2873 4.3| 138%¥| 4,9 252847| 4.8 245%1 2.8 A 245341 3.0! 2043% 3.6
189881} 2.7 22634 2.8 fao--s 20%08) 2, 21 279313 6.4 1508 3. 2| 252308 7. 2| 263315 4.9 Q . 25437 4,9| 473171 4.8
0390 2.9 __.._f.....; 267927 3.5 27438 3 5| 20838 1.0 285:4| 8,1 183%6 1.9| 26028 7.6| 27025 6.4 i 3 268285, 6.4| 25029 5.9
227831 3.6| 20433 2. 3| 2732%) 4. 9| 279%47) 4.0 201349 2 5 288284 9. 4| 2102 1.7, 27028 8. 4| 2812241 7.6| 27430 6.5 276%s| 3.2| 2758 7.7{ 271M3| 7.4
244317} 4. 4| 28391 2, Q| 2782761 @,2| 2708 6. 3| 279%7 3.7 23923 11.1| 23623 2.2) 27780 B, 1| 286:77) 8.5| 272:8) - 7.7) 2843 4 5| 28223 8.8 28029 8.1
252%04| 5 4| 27139 3.9 2822%3) 7.1| 27733 7,9) 273313 4.6] 2831%; 11.9] 2518 2.5 | ____[...__. cee| 27133y 7.7) 28530 5. 8| 288%| 9.6/ .. ___|.._..
26539 6.9 280%6 6.4 8.7 0.5 56, 8.G| 2364 8.
72244 87| 283 8 2.3 7. 2837 10.
2720 9, 9| 2832 10, 2 2529 11,
__________ 27622 11, R,
___________ 73 2L1A I V) RN PRV FAPUPRVRIVE PRSIV FPUPIPY JRPRROHIES FRROUURRIN PRI PRORURRY RN FRORPRRU (RURUpR JRRRR PRURIR UPRIPR PR PRI
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TABLE 2.—Free-air resultant winds based on pilot-ballioon abservations made near & p. m. (E. S. T.) during 1939—Continued

El Faso, Fargo, | Greenshoro,| Havre, Houston, Huron, | Las Vegas, | Medford, | Miami, Mlgﬁ“’" Nashville, [ New Or-
Tex N. Dak. N. Car. Mont. Tex. 8. Dak. Nev, Oreg. Fla tlaVrI)im:' Tenn. leans, La.
(1,196 m ) (283 m.) (271 m.) (766 m.) {21 m.) (393 m.) {570 m ) (410 m.) (¢10] m ) (261 m) (194 m.) (19 m.)
Attitude (ulleters)
m. s. .

Di- | Ve-| Di- | Ve-| DI~ | Ve-| Di- | Ve-| Di- |Ve-| DI- yVe-} Di- | Ve-| Di- | Ve-} Di- | Ve-| Di- | Ve-| Di- | Ve-| Di- { Ve-
rec- |loe- | ree- ;loc-| ree- |loc-| ree- [loc- | rec- {loc-| rec- |loc-| rec- |loe-| ree- |loe-| ree- !lee-| ree- !loe-| ree- | loc-| ree- |loc-
tion | ity i tion | ity | tiom ! ity { tion { ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion { ity | tion | ity

° o L] Q o L o o o © o o
242%3  1.5) 200%3) 1.2 24387 1,5 2670F 2,5 32:M| 2.0 28R 1.3 156%2 8.11 310%v 1.5 1072 27| 260, 1.6 245M( 1.3] 1033 0.1
____________ 282838 1.7| 243%7 2,6[ .....o|--... 1749 2,90 20086 16| __.___i_.. .| 3M%C 1.8 111%35 3.0/ 2564 2.2f 236M1 2.2] 18538 1.6
....... oo 278ms| 3.2 250833 4.2f 261¢M 4.7| 18681 18| 28330 2.5 1443 7.0] 20648 1.2 59 1.6] 25933 3.5 240%0 3. 1| 224%80 1.3
2453880 1,81 20430 4.9/ 26433 5.3 268MOL 6B 2480 ] 61 28200 4.2 Q0432 B Bl 246%6) 1.5 Y13 55| 26080 51| 2551 4.2] 271307 1.8
247303 2,27 288%83| 6.5 273 7.2) 27AME g (p 274288 2. 4] 2634 6.0] 2399 1.8 259¥3 2.0; 2130 1.1 2789 7.1| 268 5.6 o832 3.0
2573971 2, 7| 2859 8, 11 279M2 8.8 2778 Q.2 268%n 3.2 2850 7.6 25637 2.5 2407 3,10 25128 1.7; 2844  8.4| 2742 6.5 280 3.6
26233 3 6 287MIL 0.7 28020 10.3| 27622 9.3, 2738 3.8 28718 9.1 208133| 3.0, 240%75 3.8| 2501y 2,10 2898l o §| 283M8[ 7. 51 204u8l 4.4
266513 5.6| 2881 12,31 2812%) 12.7| 281!%| 10.0i 2790 5.4| 288t 11, 3] 26589 4.7 2547 50| 23828 2.8, 200180 11.4| 29017, 9.4 2011%| 5.0
266271 741 | . 287180 1.5 3.0 20208 13,51 27088 57| 20004 6.5 244 34l .| o _|eocooo|ooooiioaoifaaao.
27028 8.9, . 20408 14,7 27780 6.9( o |ocooeecais]|iaeas
____________ - - 2027 16,3 285%4 8.0
........................ 7 D U] RPRRN EPUURY (RPRURPUY (RVURUes PRI VI R

Sault Ste.

Oakland, | Oklaboma| Omaha, Reno, Nev St. Louis, | Salt Lake | San Diego, qEm Juan, Marl
Calif, Clty, Okla.| Nebr. (306 ('1 346’111')' Mo. (170 } Clty, Utah} Calif. (15 . R. (16 ’\«Idich (el'QS Wash. (14 Wash. ton, D. C. | Arlz. (1,458
(8 m.} (402 m.) .} ’ : m.) (1,244 m.) m,} m.) h m:) m.) (603 m.) (10 m.) m.)

Seattle, Spokane, | Washing- | Winslow,

Altitude (meters)
m, 8. L

Di- |Vel-| Di- | Ve-| DI- | Ve-| Di- | Ve- | Di- | Voo | Di- | Ve-| DI- | Ve-| DI- { Ve-| Di- | Ve-| Di- | Ve-| DI- | Ve-| DI- | Ve-| Di- | Ve-
rec- | loc- | ree- {loc- | ree- i loe- | ree- {loe- | ree- | loe- | ree- | loe-| ree- | loc-| ree- | loc-| ree- | loe-| ree- { loc-{ ree- | loe- | ree- | loe- | ree- | loe-
tion | ity | tlon | ity | tion | ity | tlon | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | ity | tion | Ity | ¢ion | ity | tion | Ity { tion | ity
o -3 o o o o o o ) 0 o -] -]
3403520 1.9| 2493) 100 251864 0,9 224 1 20 2943 1.3) 278W% 3,61 ROM 6, 0f 2533 21| 2438 1.0| 221882, 2, 1| 2633%| 1 1} 25233 2.
19136} 2. 2) a518s) 1,4 | 236 2080 L. 28¢5, 2.3| gysel) 7. 8| 286M8l 3 1y 2173e] 2.5| .. .. _. 2§23% 3.1
20787 2,81 254343 2.4} ____f._._. 24353 39| ... coo. ] 30830 0.7 10537 6. 6| 274%°%| 4.0) 21429 3.4| 2192 3 21 263%%| 5 1
227389 3,7 264382 4.2 L8| 201898 5 31 25831 1 21 35637T) 0.7 10T A6 28247 5.2 214"'! 3,7| 227380 4.3 2yuL 75
203%221 4. 7| 265309 8.0] 23008 1 44 271136 8, Q) 24331 £ 6] 330%2 0,77 10329 4,9] 28643 4, 8] 22098 3 K 23707 [ 3! 26391 Q. 5| 2478y 2.2
255311 5, 6| 281291 7 8] 24138 2 3f 231234 8, 2| Q453 2 4) 298 1 1 TR 4 7] 200007 8 1| 23519 4 2| 245%% 5 8] 284l 10, 9] 2538 2R
263395 @.7] 281273 @ 2| 2553441 3 3| 2865 0.3| 25438 3.3, 2342080 2 0| w4l 4 4 205181 9 8| 23817 5. 0] 25326 6. 4) 284234 1), B 250%% 3.1
27341 8.2 28748 11.7| 27300 4 5| . | 2602t 5. 1) 20816 3 .20 RO F. 4y _ . I T B _.| 2641¢ 8 5| 2861581 12 4| 285%0) 4.6
28138 g 6| 2804 13,31 2762 5.9|. 2770 8.6 2650 5.2t . - [ PR | 270 98 ). 273310 5.9
28411¢) 11.0f 20205 14, 9; 283%W1) ¢, 8. _ . .V . . 267188 6.6].__ . [ S 7.5
______ R I JRY RN R - R USR] [ [ 10.4
SRR Y P 13.6
_______________________________________________ (RPN PR P 16.1

TaBLE 3.—Mazimum free air wind velocities (m. p. 8.), for different sec}ions of the United States based on pilot-balloon observations during
the year of 1939

Surface to 2,500 meters (m. 8. 1.) Between 2,500 and 8,000 meters (m. 8. 1.) Above 5,000 meters (m. 9. 1.)
= I = ! ! ~
1> o i I~ an b, @
g g | 3 5 g g
| ;
Sectlon 2 = I S = 2 =
Direc- i i . | Direc~ | .4 i | Diree- | 5
; Hon E Month ! Station & tion g8 Month Station g | tion & Month Station
=l @ E k] 3 K]
g | a 30, g 3
» 2 |18 4 = 3 = 1&
3 = |8 = = 13 = =5 12
= - |A -~ - 5 ~ < |/
Northeast 1. ._._[ 51.6] WNW| 2,360| 31| Dee...! Harrisburg, Pu.. .|| 62.8 NW__.| 42401 24! Oct._.| Hartford, Conn...|} 61.0] W_.___| 9,880, 13} Feb.._| Cleveland, Ohlo.
East-Central 3__| 66.6] W_____ 2,480, 31) Dee...! Richmond, Va._.. . 63.4) W.___. 4,320! 26| Jan. .. Greemhum,a\ C.ll 76.0] WNW| 0.400 5 Dec...| Greensboro, N. C.
Southeast ?_.___ 42.0] SW___| 2,440 30| Jan._.| Jacksonville, Fla_.}} 50.0| W ____| 4,300 22| Feb __| Spartanburg,S.C.| 73.0] N__... 20,620, § June..| Miami. Fla.
North-Central¢_| 43.6] W ____| 1,870} 25/ Apr... M\i,ll? neapolis, =54.4 NW 4,200 7 Deeo..i Milwaukee, Wis_ .|| 75.0f NW_._{10,080; 13| Dec...| Huron, 8. Dak.
Minn.
Central 8_._____. 50.20 SW___} 2,3201 9, Jan._ : Wichita, Kans_. iEA.O WSW_i 4¢3 1, Feb_._| Omaha, Nebr__.__ 87.5] WSW _i11,0680] 22|__do_...i Omaha, Nebr.
South-Central 8 { 410! SSW__{ I,3%0! 16| Feb __| ()I(L)lgloma (‘lly- ;532 NNW .| 3,280; 2/..do.__! Del Rio, Tex..___. 75,20 WNWI12,750) 5| Nov...| Abilene, Tex.
n I !
Northwest 7_._.| 47.7] WNW| 1,700{ 18] Muy.. | Billings, Mun‘,_._.’[ 53,51 SW . 4.500| 1) Jan. .| Medford, Oreg..__}i 72.0| NNW_| 6,580 14{ Jan._.| Billings, Mont.
West-Central 8__| 45.3 88W__| 2,500 15! Jupe..i Modena, Utah____{/ 67. 4 8W___1 3,9600 3 ] Reno, Nev._.___._|{ 8.0 ENE__|17,760| 17; Feb__.| Denver, Colo.
Bouthwest *___._1 51.4| N .___ 2,500 5| Apr. - Sandberg, Callf___i| 59, l NNW. ) 2,750 M Feb. - Sandberg, € alif .- 95.ﬁ| NNW_| 8,440) 14| Jan_ _. Al{)Fquerque, N.
i ; P v ; o Mex.
! : 1} ! [ | i

! Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connectlcut. New York, New Jersey, Pennsylvanis. and northern Ohio.
3 Dclaware Maryland, Virginia, West Virginia, aouthern Ohio, I\entucky eastern Tennes%e, and North Carolina.

3 South Carolma. Georgia, Florida, and Alabama.

¢ Michigan, Wisconsin, Minnesota, North Dakota, and South Dakota.

s Indiana, Nlinois, Iowa, Nebraska, Kansas, and Missouri.

3 Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and westera ‘'ennessee,

7 Montana. !dasho, Washington, and Oregon.

1 Wyoming, Colorado, Utah, northern Nevada, and northern Califoruia.

i Southern California, sonthern Nevada, Arizona, New Mexico, and extreme west Texas.
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TABLE 4.—Monthly mean heights of freezing lemperatures (0° C.) during year 1939

. Jenuary | February| March April May June July August Seg:(:m- October N%vg;m- Dmm-
2
15 . » . " s . ' " , 0 . @ ' »n . " ' 0n ' '
8~ 515 |58 s | (818 |5s|8 |5/ |$1/8 518 (51 (818 |5/5 |28
. B s s Bl 1B ls (s 1B s |15 1B (s [BIs |2 |5 1B |5 |2 (%
Stations 2% [Cg| B2 |°z| 82 |°ul 2% ED |°y| 0 |yl 82 (|°u| 82 |°g| ES |°g| 2 (°g| 85 [°y| EZ (°g| B
S8 T2 v |TES| Eu BEl B4 [BE| B4 [SE( 2 (58| Hei |SE| Hw |TE) 24 (B2 24 (B2 Ha Be Hu (35| Bv
= 23 og 2% og |28 o 82| od |23 o5 (w5 o2 IuE] og w2 o D] od B o (45| od |48} o
> ol EREE g5 1&¢ |88 28 B2 ERE EREEN CREES EREES 818 g 18 g8
FE A Bl A - gL g - ER g LR i - R g B -tol g - Lg Ev:ﬁ Tl 2+ g8 |3k gE
Z |< (2|2 (2|4 j2|< |2 |4 |z |< 2|2 [2|< |2 |< [2]|< |z |4 |z |4
Albuquerque, N. Mex___.___._._____ b VRN | NN RPN FEVUSUORS DAUPRUIORNY (RSP IV SUPRN) SR 31( 4,780| 30{ 4,610 271 3,790{ 29| 3,160{ 31| 3,130
Atlanta, Qa___________._.__.__ b 4.1 RN SRORORPRNN DRSO (R NI EPIPUN JR R 8 3 30 2,8

Bermuda (8t. Georges)
Billings, Mont_..._._.__......
Bismarck, N. Dak
Boise, Idaho._._.__
Boston, Mass_
Buffalo, N. Y
Charleston, 8. C
Cheyenne, Wyo
Chieago, 11
Denver, Colo......... ...
El Paso, Tex._
Ely, Nev_ .. ...
Fairbanks, Alaska
Fargo, N. Dak

Halifax, Nova Scotia

888!

Jollet, I11__.. 29
Junesau, Alas 30
Lakeburst, N, 27
Medford, Oreg 20
Miami, Fla____ 29| 4,
Minreapolis, Minn - 263 - . . aaea]- .- 3 301 1,
Nashyille, Tenn 180| 31| 1,080 28| 2,180 30| 2,720| 28| 2,780 31| 3,740 20| 4.640| 30| 4,700 31| 4,580 30| 4,510 30{ 3,650] 28 2,300 31| 2,120
Norfolk, Va_. ... - 10( 18 2,060 15 1,600[ 22| 2,030 18] 2,620( 25| 3,87 13| 4,870 16| 4,500 23; 4,390 23! 4,140 23| 3,640 25| 2,550] 24] 1,770
Qakland, Calif - 2 31} 2,5900 28| 1,050| 81f 2,560, 30| 3,380| 31| 3,480| 30| 4,270] 31| 4.780] 31| 4.810| 30| 4,130{ 30! 3,760; 20| 3,430 31} 3,130
Oklahoma City, Okla_____ 391) 30} 2,200] 28) 1,860] 31| 2,9201 28| 3,280 31| 3,930 20| 4,480 31) 4,820] 30| 4,730} 20) 4,660 20 3,820) 30| 2,870) 31} 2,910
Omaha, Nebr__.__..__....._. - 301 31} (M) 28! () 31| 1,840{ 30[ 2,280} 31 3,670| 28| 4,310] 30| 4,650] 31| 4,410( 30| 4,420| 31| 3,200| 30| 2,230{ 31| 1,
Pearl Harbor, T. H.__....___ 6| 8 5000[ 5| 4,850 . | ... __ PR NI [NSUI B, [ DRI JOR J D, J P, [ B [ P, PRSI PR S S
Pensacols, Fla__..._._...___. 13| 25 3,440| 16| 3,480 21| 3,580 29| 3,770| 20! 4,150 5,030 22| 5120 20| 4.730 4,6801 20! 4,410 27| 3,5001 30| 3,520
Phoenix, Ariz.... - fo1i3] I P PRI SO U S [ DN i I DU [ RN PR BN 30| 4,830] 29{ 4,710| 31| 4,030] 29! 3,530| 30| 3,610
8t. Louis, Mo - 171 T JENEN DO M I I N DR JRR D, PR P [ESURN 30| 4,340| 30| 3,350 30{ 2,100 31} 1,720
Salt Lake City, Utah_.____ Jbon,2880 31 () | 28] () | 31} 2,410 30| 3,100{ 31| 3,600 30| 4,030] 21| 4,740|____} . .__ RN N T N SR P I
San Antonio, Tex_...._.... - 174| | . PR D JE DEURRY PRSP P, J DR ceaa|oeo. ] 24] 5,140] 29) 4,950 28{ 4,860] 31| 4,620 20| 3,720 31| 3,710
san Diego, Calif___ _ 10| 20| 2,880 2,420 27| 3,080 27| 3,790| 25| 4,040 27| 4,760 28| 4,800] 20| 4,850] 15| 4,670/ 8| 4,210 24| 3,580 27| 3,710
SanJuanm, P.R_._..__... - 18| .o PR T R PR PR P R I, J DO P PO, 31} 4,760 28| 4,780| 29| 4,770} ____{.__._. R P,
Beattle, WBSII ........... - 10! 12] 1,1680| 18] 670 19| 1,630| 19| 2,180 22| 2,710{ 17| 2,680{ 211 3,550} ___[...___ 17| 3,960] 10| 3,340| 15| 2,780 .__|......
Shreveport, L& ...._..-. - L2 D S DU S R R P, 18| 4,080f oo _|.ooaon P P R DRSS DU BRI [N P -t 18] 3,550, 2,940
Sault 8t, Marie, Mich.. ... - 221 31 (O " 3 @ 30 M 31| 2,600{ 29| 3,610; 30| 3,700 30| 3,650| 28| 3,250{ 31{ 1,600 30| () 3 O
Swan Island, West Indies_ - 10| .. _[aal.. O SR I R P A D N R N S 31| 4,450 27| 4,370 31j 4.580(____|..-_-- N PR
8 kape, Wash____......-. - 508/ 30| 920 (O] 300 1,680 30l 2,3000 311 2,810( 20 2,800} 30! 3,040 31| 4,210 20 2,450 30( 1,520

ashington, D. C.____.___...__.. 7] 29) 800l 25| 1,500/ 31| 1,670 30| 2,160 20| 3,150{ 27| 4,360] 28| 4,250 30| 4, 25, 4, 3 27| 1,050
At sea; (Lat, 40°~44° N., Long. 47°- ] P I [ SR, O R P R 30| 2,900 25| 3,700{--c-|eee-- JEON PRI RN PRSI, PR PR,

53° W.)

' Burface.

[River and Flood Divislon, MERRILL BERNARD in chargel

By BENNETT SWENSON

The report for December 1939 will appear in the next issue of this Review.

WEATHER ON THE ATLAN

{The Marine Division, W.

TIC AND PACIFIC OCEANS

E. Hukp acting in charge]

NORTH ATLANTIC OCEAN, DECEMBER 1939

By H. C.

Atmospheric pressure.—The pressure was below normal
over most parts of the North Atlantic Ocean. The defi-
ciency was notably large over the waters adjacent to the
Canadian Maritime Provinces and to the northeastern
United States.

The stations in middle and lower latitudes generally
reported pressures averaging lower during the final third
of the month than during the preceding portion.

The extremes of pressure found in available vessel re-
ports are 1,038.9 and 955.9 millibars (30.68 and 28.23
inches). The high mark was recorded during the forenoon
of the 13th, near latitude 40° N, 35° W., on the American
steamship Yaka. Thelow reading was noted in about the
same part of the ocean, namely 48° N., 33° W., about mid-
night of the 29th-30th, or the Dutch liner Noordam.

208641—40——3

Hunrter

TaBLE 1.—Averages, departures, and extremes of atmospheric pressure
(sea level) at selected stations for the North Atlantic Ocean and its
shores, December 1939

Station 3:‘;25?355 Dt%e.:' Highest | Date| Lowest | Date
Millibars | Millibars | Millibars Millibars
Julianehaab, Greenland!_______ 990. 4 +11 1,019 18 985 6,7
Lisbon, Portugal 2. ... i.glg.; —*é(l) } 83:23’ li 1, %:il 2 %
Horta, Azores_ .. ..o ... , 017, —3. , ),
Belle Isle, Newfoundland3__.... 1,000. 5 —6.6 1,028 12 959 9
Halifax, Nova Scotia.__.... 1,006.1 -8.1 1,026 18 981 8
Nantucket_..___..._ 1,000.1 —8.5 1,029 15 990 8
Hatteras...._ 1,015.2 —5.1 1,032 15 1,000 27
Turks Island. 1,016.7 -~0.2 1,020 26 1,011 24
ey West__. 1,017.6 -10 1,024 7 1,009 26
New Orleans._ . .--..oco....... 1,018.8 —1.7 1, 020 14 998 26
1 For 24 days. 3 For 27 days. 2 For 26 days.

NoTE.—All data based on a. m. observations only, with departures compiled from beat
available normals related to time of observation, except Hatteras, Key West, Nantucket,
end New Orleans, which are 24-hour corrected means,



